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DETAILED ACTION 

1. Claims 1-24 have been examined. 

2. It is hereby acknowledged that the following papers have been received and 
placed of record in the file: Application on 01/08/2004, Information Disclosure Statement 
on 04/21/2004, and Information Disclosure Statement on 08/18/2004. 

Priority 

3. Receipt of papers submitted under 35 U.S.C. 1 19(a)-(d) is acknowledged; the 
papers have been placed on record in the file. The certified copies of 2003-003428, filed 
on 01/09/2003, and 2003-079478, filed on 03/24/2003, have been received and placed 
on record. 

Specification 

4. The disclosure is objected to because of the following informalities: 

a. Page 8, line 3 - the word "cue" should be changed to -queue-. 
Appropriate correction is required. 

Claim Objections 

5. Claims 2 and 1 0 are objected to because of the following informalities: 

b. Referring to claim 2, the phrase "an other" should be changed to -another- 
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c. Referring to claim 10, the phrase "and even when" should be changed to - 
-and, even when-. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. A variety of terms are used in ways contrary to what 
is known in the art and they are not adequately defined in the specification. 

8. Regarding claims 1, 2, 10, 14, 15, and 22: 

d. The claims cite the term "processings". This term is indefinite as it is 
unclear what is meant since the term is not used in a manner known in the art 
(i.e. the action of processing is not referred to in the plural) and the specification 
has not adequately defined the term to clarify its meaning. 

9. Regarding claims 1-8, 10, 12, and 14-24: 

e. The claims cite the term "execution unit". This term is indefinite as it is 
unclear what is meant since the term is not used in a manner known in the art 
(i.e. an execution unit is known in the art as a hardware unit that executes an 
instruction) and the specification has not adequately defined the term to clarify its 
meaning. 

10. Regarding claim 1: 
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f. Lines 1-2 cite the limitation "A processor which performs data processings 
including a plurality of execution units". This limitation is indefinite as it is unclear 
whether "A processor" or "data processings" include a plurality of execution units. 

g. Lines 3-5 cite the limitation "a storage which stores data used for 
processings of the execution units and processing results by the execution units, 
by each of the execution units". This limitation is indefinite as it is unclear 
whether the phrase "by each of the execution units" is redundant or is meant to 
further qualify the limitation. 

11. Regarding claim 2: 

h. Lines 3-4 cite the limitation "a first storing part which stores data used for 
the processing of the execution unit prescribed in advance". There is insufficient 
antecedent basis for this limitation in the claim since there has been no previous 
mention within the claim of an "execution unit prescribed in advance". 
Furthermore, it is unclear what the execution unit is prescribed "in advance" of. 

12. Regarding claims 6 and 7: 

i. The claims cite the phrase "information inherent to the execution units". 
This phrase is indefinite as it is unclear what is meant since it is not known in the 
art how information is inherent to an execution unit and the specification has not 
adequately defined how information can be inherent to an execution unit. 

13. Regarding claim 7: 

j. Lines 11-12 cite the limitation "a storage controller which transfers 
contents of the register set used by the other execution unit under suspension or 
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to be suspended". There is insufficient antecedent basis for this limitation in the 
claim since there has been no previous mention within the claim of an "other 
execution unit under suspension or to be suspended". 

14. Regarding claim 8: 

k. Lines 2-4 cite the limitation "determine whether or not the execution unit 
determined by said execution unit determination part exists in the register set 
group". This limitation is indefinite as it is unclear how an "execution unit" can 
"exist in the register set group". Since, as claimed in claim 7, a register set can 
exist in the register set group, the above limitation will be interpreted as 
"determine whether or not the register set used by the execution unit determined 
by said execution unit determination part exists in the register set group" for the 
remainder of the examination. 

15. Regarding claim 10: 

I. Lines 3-6 cite the limitation "when said storage controller is performing an 
exchanging processing ...". There is insufficient antecedent basis for this 
limitation in the claim since there has been no previous mention within the claim 
of a "storage controller". 

m. Line 7 cites the limitation "execution unit determination part determines ... 
without being influenced on the exchanging processing". This limitation is 
indefinite as it is unclear how an item can be influenced on another item. 

16. Regarding claim 11: 
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n. Lines 1-2 cite the limitation "wherein said storage controller transfers only 
a value of the register There is insufficient antecedent basis for this 
limitation in the claim since there has been no previous mention within the claim 
of a "storage controller". 

o. Lines 1-3 cite the limitation "storage controller transfers only a value ... 
when there is a necessity". This limitation is indefinite as it is unclear whether the 
storage controller transfers only the stated value or if the storage controller 
transfers the stated value only when there is a necessity. 

17. Regarding claim 12: 

p. Lines 1-4 cite the limitation "wherein said storage controller transfers only 
contents There is insufficient antecedent basis for this limitation in the claim 
since there has been no previous mention within the claim of a "storage 
controller". 

q. Lines 1-4 cite the limitation "storage controller transfers only contents of 
the registers ... when it is necessary". This limitation is indefinite as it is unclear 
whether the storage controller transfers only the contents of the registers or if the 
storage controller transfers the contents of the registers only when it is 
necessary. 

18. Regarding claim 13: 

r. Lines 1-4 cite the limitation "wherein said storage controller transfers 
contents There is insufficient antecedent basis for this limitation in the claim 
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since there has been no previous mention within the claim of a "storage 
controller". 

s. Lines 2-3 cite the limitation "transfers contents of the register set to said 
external register set storage as far as ..." This limitation is indefinite as it is 
unclear what is meant by "as far as". Since the phrase "as far as" appears to be 
a translation of the idiom "as long as", which is defined as "on the condition that", 
the limitation will be interpreted as "transfers contents of the register set to said 
external register set storage on the condition that ..." for the remainder of 
examination. 

19. Regarding claim 14: 

t. Lines 4-5 cite the limitation "storing data used by processing for the 
execution unit prescribed in advance into a first storage". There is insufficient 
antecedent basis for this limitation in the claim since there has been no previous 
mention within the claim of an "execution unit prescribed in advance". 
Furthermore, it is unclear what the execution unit is prescribed "in advance" of. 

20. Regarding claim 18: 

u. The entire claim is replete with grammatical and logical errors and it is 
unclear what the intended meaning and, thus, metes and bounds, of the claim is. 

21. Regarding claim 19: 

v. The entire claim is replete with grammatical and logical errors and it is 
unclear what the intended meaning and, thus, metes and bounds, of the claim is. 

22. Regarding claim 23: 
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w. Lines 1 1 and 12 cite the limitations "the amount of data of the first storage 
is increasing tendency" and "the amount of data of the second storage is 
decreasing tendency", respectively. These limitations are indefinite as it is 
unclear how an amount of data can be increasing or decreasing tendency. 

23. Regarding claim 24: 

x. Lines 1 1 and 12 cite the limitations "the amount of data of the first storage 
is increasing tendency" and "the amount of data of the second storage is 
decreasing tendency", respectively. These limitations are indefinite as it is 
unclear how an amount of data can be increasing or decreasing tendency. 

24. All claims rejected by 35 U.S.C. 112, second paragraph, that have not been 
specifically addressed above are rejected on the basis of dependence. 



Claim Rejections - 35 USC § 102 

25. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

26. Claims 1-13 are rejected under 35 U.S.C. 102(b) as being anticipated by Paradv , 



U.S. Patent No. 5,933,627. 
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27. Referring to claim 1 , Paradv has taught a processor which performs data 
processings including a plurality of execution units, comprising: 

a storage [instruction buffers; Fig. 3, components 102, 104, 106, & 1 08] which 
stores data used for processings of the execution units and processing results by the 
execution units, by each of the execution units [column 3, lines 36-43]] 

a data processing part [execution units and register files; Fig. 3, components 41, 
48, & 50] configured to acquire data of the execution units from said storage to perform 
the processings, and configured to output the processing results in said storage [column 
3, lines 19-25, 39-43]; 

an execution unit judgement part [dispatch unit; Fig. 3, component 28] configured 
to determine whether or not said storage holds data used for the processings of a 
certain execution unit, and whether or not said storage has a vacant region capable of 
storing the processing result of the certain execution unit [column 3, lines 11-18]', and 

an execution unit determination part [thread switching logic; Fig. 3, component 
1 12] which determines an execution unit to be processed next among said plurality of 
execution units, based on a result judged by said execution unit judgement part [column 
3, lines 57-65]. 

28. Referring to claim 2, Paradv has taught the processor according to claim 1 , 
wherein said storage includes: 

a first storing part [thread 0 instruction buffer; Fig. 3, component 102] which 
stores data used for the processing of the execution unit prescribed in advance [column 
3, lines 36-43]] and 
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a second storing part [thread 1 instruction buffer; Fig. 3, component 104] which 
stores the processing result obtained by performing the processings of the 
corresponding execution unit by using data acquired from said first storage, and stores 
data used by an other execution unit using the processing result by the corresponding 
execution unit [column 3 ; lines 36-43], 

wherein said execution unit judgement part [dispatch unit] judges whether or not 
said first storing part holds data used for the processing of the execution unit, and 
whether or not said second storage part has the vacant region storing the processing 
result of the execution unit [column 3, lines 11-18]. 

29. Referring to claim 3, Paradv has taught the processor according to claim 2, 
further comprising 

a priority setting part [thread field; Fig. 4 } component 1 1 8] configured to set 
priorities to said plurality of execution units [column 4, lines 19-30], 

wherein said execution unit determination unit determines the execution unit to 
be started up, based on the priorities set by said priority setting unit [column 4, lines 19- 
30]. 

30. Referring to claim 4, Paradv has taught the processor according to claim 3 
further comprising a start-up frequency measuring part configured to measure start-up 
frequencies of said plurality of execution units, wherein said priority setting part sets the 
priorities based on the start-up frequency measured by said start-up frequency 
measuring part [column 4, lines 31-41]. 
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31 . Referring to claim 5, Paradv has taught the processor according to claim 3, 
wherein when a first execution unit is being started up, said execution unit determination 
part holds data used for a second execution unit with a priority higher than said first 
execution unit, and suspends operation of said first execution unit to start up said 
second execution unit when said second storage has the vacant region to store the 
processing result by said second execution unit [column 4, lines 42-52], 

32. Referring to claim 6, Paradv has taught the processor according to claim 2, 
wherein said data processing part includes: 

a register set group [integer register files; Fig. 3, component 48] which has a 
plurality of register sets including all of information inherent to the execution units 
[column 3, lines 44-49]] 

a register set selector which selects the register set used by the execution units 
determined by said execution unit determination part [Since there are multiple register 
sets, it is inherent that there is a selector to select one of them.]] and 

an operation processing part [execution units; Fig. 3, component 41] configured 
to perform processing of the execution unit decided by said execution unit determination 
part by using the register set selected by said register set selector [column 3, lines 19- 
25, 39-43]. 

33. Referring to claim 7, Paradv has taught the processor according to claim 2, 
further comprising: 
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a register set group [main integer register files; Fig. 6, component 184] which has 
a plurality of register sets including all of information inherent to the execution units 
[column 5, lines 24-29]; 

a register set selector which selects the register set used by the execution units 
determined by said execution unit determination part [Since there are multiple register 
sets f it is inherent that there is a selector to select one of them.]] 

an operation processing part [integer execution unit; Fig. 6, component 156] 
configured to perform processing of the execution unit decided by said execution unit 
determination part by using the register set selected by said register set selector 
[column 3, lines 19-25] 

an external register set storage [shadow register files; Fig. 6, component 186] 
capable of storing contents of an arbitrary register set included in said register set group 
[column 5, lines 24-36]\ and 

a storage controller [data switch; Fig. 7, component 192] which transfers contents 
of the register set used by the other execution unit under suspension or to be 
suspended, included in the register set group, to said external register set storage, 
when contents of the register set used by the execution unit is stored in said external 
register set storage, and transfers data from said external register set storage to the 
register set [column 5, lines 38-43]. 

34. Referring to claim 8, Parady has taught the processor according to claim 7, 
further comprising 
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a hit determination part [grouping logic; Fig. 6, component 184] configured to 
determine whether or not the execution unit determined by said execution unit 
determination part exists in the register set group [column 5, lines 24-36], 

wherein said register set selector selects the register set from said register set 
group when said hit determination part determines that the register set used by the 
execution unit exists in said register set group, and selects the register set which holds 
data transferred from said external register set storage when said hit determination part 
determines that the register set does not exist in said register set group [column 5, lines 
24-36]. 

35. Referring to claim 9, Paradv has taught the processor according to claim 8, 
further comprising 

a retreating register set determination part [data switch; Fig. 7, component 192] 
configured to select the register set to retreat into said external register set storage from 
said register set group when said hit determination part determines that the register set 
does not exist in said register set group, wherein said storage controller transfers 
contents of the register set selected by said retreating register set determination part to 
said external register set storage [column 5, lines 38-43]. 

36. Referring to claim 10, Paradv has taught the processor according to claim 6, 
wherein said execution unit determination part [thread switching logic] determines the 
execution unit by taking into consideration the judgement result by said execution unit 
judgement part, and, even when said storage controller is performing an exchanging 
processing of the register sets between said register set group and said external 
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register set storage, determines the execution unit capable of executing the processings 
without being influenced on the exchanging processing [column 3, lines 57-65]. 

37. Referring to claim 1 1 , Paradv has taught the processor according to claim 6, 
wherein said storage controller transfers only a value of the register changed among 
said register set group, to said external register set storage when there is a necessity to 
update contents stored in said external register set storage [When a storage controller 
transfers data it has considered the transfer necessary. Therefore, it is inherent that the 
transfer is done when there is a necessity]. 

38. Referring to claim 12, Paradv has taught the processor according to claim 6, 
wherein said storage controller transfers only contents of the registers changed by 
executing an other execution unit from said external register set storage to said register 
set group, when it is necessary to transfer data from said external register set storage to 
said register set group [When a storage controller transfers data it has considered the 
transfer necessary. Therefore, it is inherent that the transfer is done when there is a 
necessity]. 

39. Referring to claim 1 3, Paradv has taught the processor according to claim 6, 
wherein said storage controller transfers contents of the register set to said external 
register set storage as far as the same register set as the register set stored in said 
external register set storage does not exist in said register set group [column 5, lines 
38-43]. 
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40. Claims 14-24 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nemirovskv et al., U.S. Patent No. 6,477,562 (Herein referred to as Nemirovskv ). 

41. Referring to claim 14, Nemirovskv has taught an arithmetic operation processing 
method, comprising: 

executing processings by each of execution units which executes time-sharing 
processings for a certain data processing [column 7, lines 39-50]] 

storing data used by processing for the execution unit prescribed in advance into 
a first storage [source registers for stream A; column 7, lines 12-16]] 

storing the processing result obtained by processing of the corresponding 
execution unit by using data acquired from said first storage into a second storage 
[destination registers for stream A; column 7, lines 12-16], and storing data used by 
processings of an other execution unit using the stored processing result by the 
corresponding execution unit [column 7, lines 12-16]] 

judging whether or not said first storage holds data using to the processings of 
the execution unit, and whether or not said second storage has a vacant region to store 
the processing result of the execution unit [instruction scheduler schedules stream A 
after determining source and destination register are available; column 7, lines 29-42]] 
and 

, determining the execution unit to be started up next among said plurality of 
execution units [using the priority controller; column 6, lines 9-24, 50-60]. 

42. Referring to claim 15, Nemirovskv has taught a processor, comprising: 
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a data processing part [function units; Fig. 2, component 207-210] configured to 
execute processings by each of execution units which execute time-sharing processings 
for a certain data processing [column 7, lines 39-50/; 

a plurality of storages [register files] which stores data used by the execution unit 
to be executed by said data processing part, or an execution result of data used by the 
execution unit to be executed by said data processing part [column 7, lines 12-16]\ and 

a priority determination part [priority controller; Fig. 2, component 9] configured to 
determine priorities of the execution units using data stored in the storages based on 
the amount of data stored in said plurality of storages [column 6, lines 9-24, 50-60]. 

43. Referring to claim 16, Nemirovskv has taught the processor according to claim 
15, wherein said priority determination part determines a higher priority for the execution 
unit receiving data to be processed from said storage, as the amount of data stored by a 
certain storage is larger [column 10, line 47 -column 11, line 2]. 

44. Referring to claim 17, Nemirovskv has taught the processor according to claim 

15, wherein said priority determination part determines a lower priority for the execution 
unit storing the execution result in said storage, as the amount of data stored by a 
certain storage is larger [column 10, line 47 -column 11, line 2]. 

45. Referring to claim 18, Nemirovskv has taught the processor according to claim 

16, wherein as compared a first case where the amount of data stored in the storage 
receiving data to be processed by a certain execution unit is in an increasing tendency 
with a second case where data stored in the storage receiving data to be processed by 
the certain execution unit is in a decreasing tendency, even if the amount of data stored 
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in said storage in said first case is equal to the amount of data stored in said storage in 
said second case, the priority of the execution unit receiving data to be processed from 
said storage in said second case is set higher than that of the execution unit in said first 
case [column 10, line 47 -column 11, line 2]. 

46. Referring to claim 19, Nemirovskv has taught the processor according to claim 
17, wherein as compared a first case where the amount of data stored in the storage 
storing the execution result by a certain execution unit is in an increasing tendency with 
a second case where the amount of data stored in the storage storing the execution 
result by the certain execution unit is an decreasing tendency, even if the amount of 
data stored in said storage in said first case is equal to the amount of data stored in said 
storage in said second case, the priority of the execution unit storing the execution 
result in the storage in said first case is set higher than that of the execution unit in the 
second case [column 10, line 47 -column 11, line 2J. 

47. Referring to claim 20, Nemirovskv has taught the processor according to claim 
15, wherein said priority determination part sets the highest priority for the execution 
unit which receives data to be processed from a certain storage when determined that 
the data amount stored by said certain storage exceeds a limit of memory capacity of 
said certain storage [column 10, line 47 -column 11, line 2]. 

48. Referring to claim 21 , Nemirovskv has taught the processor according to claim 
15, wherein said priority determination unit sets the lowest priority for the execution unit 
which receives data to be processed from a certain storage when determined that the 
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data amount stored by said certain storage exceeds a limit of memory capacity of said 
certain storage [column 10, line 47 -column 11, line 2]. 

49. Referring to claim 22, Nemirovskv has taught a priority determination method, 
comprising: 

executing processing by each of execution units which executes time-sharing 
processings for a certain data processing [column 7, lines 39-50/; 

storing data used by an execution unit to be executed or an execution result by 
the execution unit, into a plurality of storages [register files; column 7, lines 12-16]; and 

determining a priority [using the priority controller; Fig. 2, component 9] of the 
execution unit using data stored in said storages based on the data amount stored in 
said plurality storages [column 6, lines 9-24, 50-60]. 

50. Referring to claim 23, Nemirovskv has taught the processor according to claim 
16, 

wherein the execution units include a first execution unit [stream A] and a second 
execution unit [stream B] [column 6, lines 24-40], 

wherein the plurality of storages include a first storage to store data used by the 
first execution unit [register file for stream A ] and a second storage to store data used 
by the second execution unit [register file for stream B] [column 7, lines 12-16], 

wherein the priority determination part sets the priority of the first execution unit 
lower than the second execution unit, if the following conditions are fulfilled: 

(a) the amount of data of the first storage is equal to that of the second storage 
[column 10, line 47 -column 11, line 2]\ 
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(b) the amount of data of the first storage is increasing tendency [column 10, line 
47 - column 1 1, line 2]\ and 

(c) the amount of data of the second storage is decreasing tendency [column 10, 
line 47 -column 11, line 2]. 

51 . Referring to claim 24, Nemirovsky has taught the processor according to claim 
17, 

wherein the execution units include a first execution unit [stream A] and a second 
execution unit [stream B] [column 6, lines 24-40], 

wherein the plurality of storages include a first storage to store the execution 
result of the first execution unit [register file for stream A ] and a second storage to store 
the execution result of the second execution unit [register file for stream B] [column 7, 
lines 12-16], 

wherein the priority determination part sets the priority of the first execution unit 
higher than the second execution unit, if the following conditions are fulfilled: 

(a) the amount of data of the first storage is equal to that of the second storage 
[column 10, line 47 - column 11, line 2]\ 

(b) the amount of data of the first storage is increasing tendency [column 10, line 
47 - column 1 1, line 2]\ and 

(c) the amount of data of the second storage is decreasing tendency [column 10, 
line 47- column 11, line 2]. 

Conclusion 
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52. The following is text cited from 37 CFR 1.111(c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

53. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ang, U.S. Patent No. 6,918,116, has taught a system for thread scheduling to run 
in parallel with a main processor. 

Sakuma et al., U.S. Patent No. 5,148,542, has taught a processor for processing 
a plurality of tasks. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Benjamin P. Geib whose telephone number is (571) 
272-8628. The examiner can normally be reached on Mon-Fri 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Fritz Fleming can be reached on (571) 272-4145. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Art Unit: 2181 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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